Influence of DNA target melting behavior on real-time PCR quantification.
Quantitative real-time PCR is increasingly used to quantify copy numbers of nucleic acids for clinical applications. We observed that the measurements of allele imbalances of the tumor suppressor gene p16 and the oncogene ErbB-2 yielded results with variable precision under certain experimental conditions. We used the LightCycler(TM) real-time PCR system to quantify different genomic target sequences using hybridization probes or SYBR Green for detection. With two primer/template systems (p16 and ErbB-2), we observed sinusoidal scattering of the threshold cycle values depending on the capillary position in the thermostated reaction chamber. This scattering depended on the denaturation temperature only when complete genomic DNA was used as template and did not occur when PCR product or restricted or boiled genomic DNA was used or the denaturation temperature in the first cycles was increased (and other targets, such as p53, HBB, IGF-1, GAPDH, and PBGD, did not show this behavior). Before a primer system is used for precise quantitative real-time PCR, the dependence of the quantification results on the positions of reaction tubes in the thermocycler should be tested. Our data indicate that amplification efficiencies, especially in the first cycles, depend not only on the priming efficiencies of the primers and the melting temperature of the amplicon, but also on the melting behavior of the amplicon's genomic vicinity. Complete denaturation of genomic DNA is necessary to maximize precision of quantitative PCR. Higher denaturation temperatures in the initial cycles or boiling of DNA before the PCR can improve the accuracy of quantification in some cases.